The pancreatic membrane protein GP-2 localizes specifically to secretory granules and is shed into the pancreatic juice as a protein aggregate.
GP-2 is the major secretory granule membrane glycoprotein of the exocrine pancreas and appears in the pancreatic juice in a modified sedimentable form. We have localized GP-2 in the rat pancreas at the electron microscopic level using affinity-purified antibodies and found it to be concentrated in the zymogen granules and in the acinar lumen. Label was also present on the apical and basolateral plasma membranes but prior treatment of the sections with periodate to eliminate the contribution of highly antigenic oligosaccharide moieties reduced substantially the staining of the basolateral surface. Approximately 45% of the GP-2 in the granules was not membrane-associated but appeared instead in the granule lumen. Parallel biochemical characterization of GP-2 in isolated secretory granules demonstrated that 60% fractionated with the membranes after granule lysis while 40% remained in the content fraction. Unlike the membrane-associated form of the protein, which is linked to the membrane via glycosyl-phosphatidylinositol (GPI), GP-2 in the content did not enter the detergent phase upon Triton X-114 extraction; nor was it sedimentable at 200,000g, as is characteristic of the form collected in the pancreatic juice. In addition, GP-2 in the pancreatic juice was recovered in the aqueous phase during Triton X-114 extraction and yet remained sedimentable after detergent extraction, demonstrating that its ability to remain in large aggregates was independent of lipid. These results are consistent with a life cycle for the protein that begins with synthesis of a membrane-associated precursor that can be converted by lipolytic or proteolytic cleavage to a soluble form within the zymogen granule. Further modification to a sedimentable form may then occur in the pancreatic juice.